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CHAPTER 3 
 
 
PROJECT METHODOLOGY 
 
 
3.1 INTRODUCTION  
 
This chapter will cover the details explanation of methodology that is being used 
to make this project complete and working well. Many methodology or findings from 
this field mainly generated into journal for others to take advantages and improve as 
upcoming studies. The method is use to achieve the objective of the project that will 
accomplish a perfect result.   
 
Stamping process was performed on the dog-bone specimen of boron steel 
22MnB5 by using hydraulic press machine. A specimen with dimension of 
155mmx22mmx2mm was used to stamping process.  Quenching process during hot 
stamping is performed the cooling rate parameter where the step and direct quenching to 
attain uniform and fast cooling rate are employed considering cooling characteristics of 
the material. Besides, in quenching process, not only cooling rate must be performed, 
other parameters namely water flow rate and stamping time must be considered. Besides 
parameters, the location of cooling flow through the hot stamping tool is important 
during the quenching process and it can effect to the characteristics of material cooling 
for determining of tensile strength.  
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3.2 PROJECT PLANNING 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.1 : Methodology flow chart
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3.3 MATERIAL 
  
The sheet metal of boron 22MnB5 with size 120mm X 100mm X 10mm is used 
to perform hot stamping process.  The boron steel 22MnB5 has a high-strength steel 
product with good formability. The effect of material can be determined after during the 
stamping process and quenching process. Table 3.1 shows the chemical composition of 
boron steel 22MnB5. The dimension of the specimen that used in this project as shown 
in Figure 3.2.  
 
Table 3.1 : Chemical composition of the 22MnB5 steel. 
 
Source: J. Min et al. / Materials Science and Engineering A 550 (2012) 
 
Alloy 
elements 
C Mn P S Si Al Ti B Cr 
Content 
(wt%) 
0.221 1.211 0.019 0.003 0.258 0.0360 0.0390 0.0037 0.190 
 
 
 
Figure 3.2 : Specimen for boron steel 22MnB5 
 
